This paper assesses horizontal equity in the delivery of public health care in Spain, and tries to identify those health care levels and population groups where inequality is concentrated. Different kinds of health care are analysed for 1997, both at disaggregate and aggregate level. The results show that the socioeconomic population groups affected by inequity vary according to the specific health care level studied although, in global terms, there is not a clearly significant degree of inequity. The Spanish results are also compared to those obtained for other European countries.
Introduction
The achievement of equity is one of the basic aims of the public sector and closely linked to its role as revenue collector and service provider. In fact, the question of distribution ranks high amongst social preferences in modern societies. Consequently, evaluation of public sector activity must consider, among other factors, those achievements made in the field of equity. This paper firstly concentrates on the measurement of horizontal inequity in the delivery of public health care in Spain, an important issue since expenditure on public health care represents over 5 per cent of Spanish GDP. Secondly, the results are compared to those of other European countries, in order to remark the peculiarities of the Spanish health care system.
Medical care in Spain is mainly provided by the National Health Service (NHS), and it is financed from general taxation. The radical change from the previous Social Security system, basically financed by workers' and employers' contributions, to the present NHS, was shaped by the 1986 General Health Act. Today, the NHS comprises seven Regional Health Services, which manage public health care in those regions having responsibility for health services, and INSALUD, the agency that manages public health care in the rest of the country. This process of decentralization, which will be further developed in the near future, has produced some differences in health care delivery between regions. The Spanish NHS covers virtually the entire population and provides health care free of charge, except for medicines, for which the patient pays 40 per cent of the cost.
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It provides wide-ranging benefits, although dental care (except for extractions) and mental health care are not publicly financed. Freedom of choice is limited, especially with regard to preferences for particular specialists. Except in the case of emergencies, General Practitioners (GPs) are always the first point of contact with the health care system; they act as gatekeepers for specialists and can also refer the patient directly to hospital. Thus, the role of doctors is especially important in determining specialised health care consumption.
To date, there has been little research on equity in the delivery of health care in Spain.
2 Rodríguez et al. (1993) examine this issue for the health care system as a whole, while Abásolo (1998) focuses on public health care delivery in one Spanish region (the Canary Islands), although he also calculates the extent of inequity for the whole country. Both studies measure horizontal inequity over a one-year period and do not consider separately different levels of health care 1 Excluding pensioners, for whom medicines are free of charge, and patients with certain chronic conditions, who have to pay 10 per cent of the cost. 2 There are many Spanish studies devoted to other aspects of equity in health care. A review of the main Spanish literature on this subject is included in González and Urbanos (2000) . services. applies a recent methodology for measuring horizontal inequity in the delivery of public medical care for three years (1987, 1993 and 1995) , and she identifies those health care services in which inequality is most evident.
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This paper updates the results from that previous work.
Following this introduction come four further sections. Section 2 briefly summarises the method used in the measurement of inequity. Section 3 describes the data and estimation strategies, while section 4 analyses the main results. Finally, section 5 discusses the results and compares them to those from other European countries.
Method
Most modern societies approach the issue of distribution from the starting point that equality is desirable. As a result, horizontal equity in medical care delivery can be defined in several ways [Mooney (1983) ]. Nevertheless, the debate about the adequacy of different equity criteria has been focused on two main concepts: 'equal access to equal need' and 'equal use to equal need', where need is usually proxied by health status. 4 Health legislation in Spain, as in many other countries, defines equity goals in terms of access. However, it is broadly accepted that policy makers refer to actual consumption and not to possibilities to consume when defining equityrelated aims. Therefore, most empirical studies that focus on measurement of inequity try to test if individuals having equal need receive the same amount of medical care irrespective of their income. In recent years, considerable efforts have been made to construct an appropriate index for measuring inequity [e.g. Wagstaff et al. (1989 Wagstaff et al. ( ), (1991 , Wagstaff and van Doorslaer, (2000) ]. The most recent index, the so-called HI WV , proposed by Wagstaff and van Doorslaer (2000) , overcomes the limitations of former proposals. This index is based on the computation of concentration curves and establishes inequity as the difference between the need for medical care and real health care consumption, where need is calculated by the method of indirect standardization. The HI WV inequity index represents twice the area between L N (R) and
where C M and C N are the concentration indices for real expenditure and need, respectively. If HI WV > 0 , when L N (R) lies above L M (R), the horizontal inequity favours the better-off, while a negative value, when L N (R) lies below L M (R), indicates that inequity favours the worse-off. If HI WV = 0, there is no inequity, associated to the ability to pay, in the delivery of health care. This method enables the construction of disaggregated indices for each type of medical care, in order to identify those health care levels where inequality is concentrated. 
Data and estimation strategies

Data and variable definition
The data used come from the sample of adults (aged 16 or over) contained in the Spanish Health Interview Survey (hereafter SHIS) for 1997. The Health Interview Surveys are the only source of Spanish microdata which simultaneously contain information about the utilisation of health care services and about the state of individuals' health. Additionally, SHIS include information about type of health care coverage, lifestyles and demographic and socio-economic characteristics of individuals. 6 The variables used in the computation of inequity represent both the need for and use of medical care. Traditionally, a three-need-component model has been used in most empirical studies [e.g. van Doorslaer et al. (1993) ]. The first is a medical component, proxied by variables which indicate the presence of certain conditions; the second one is a functional component that indicate people inability to perform everyday vital functions and, finally, a subjective need component proxies health status by self-assessed health. The current study adopts this approach, by including all the relevant information from SHIS, apart from age and gender.
Identifying inequity at the different levels of health care services requires a separate analysis for each of the types of medical care available: visits to a GP, visits to a specialist, visits to the emergency services and number of hospital inpatient days in the most recent admission.
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SHIS information regarding consumption as a whole is incomplete. The SHIS for 1997 contains information about the most recent visit to the doctor. For emergency services, SHIS again reflect the characteristics of the last visit. Following Abásolo (1998) , weights have been used to estimate how many "unknown" visits correspond to public GP/specialist visits and to public emergency visits. These weights, given in Table 1 , correspond both to the proportion of public visits and the proportion of GP/specialist visits over the whole. The sample interviewed does not include individuals in hospitals and other health institutions. Consequently, information about people with the highest need levels is not available. If this population group is the poorest one, their participation in consumption as a whole will be underestimated. However, the bias will be indeterminate because need and use variables are simultaneously ignored [O'Donnell et al. (1991) ]. 7 Drugs consumption and dental care are excluded from the analysis. In the former case, since the amount consumed is not available in the surveys. Dental care is excluded as it is, in general, a private health care service. 8 The number of visits has been rounded up to the nearest integer. Need and use variables are defined in Table 2 . Finally, some measure of the ability to pay is necessary, in order to calculate the concentration indices. Social class is used in this paper. Social groups have been defined from information available in the SHIS. 
Estimation procedure
A central element in the computation of HIwv is the estimation of the standardized expenditure. Many studies have employed count data models in order to estimate demand for health care, since the dependent variable expresses the number of visits or number of inpatient days [e.g. Cameron and Trivedi (1986) , Cameron et al. (1988) , Pohlmeier and Ulrich (1995) , Gerdtham (1997) ].
Use of medical care is initially estimated using Poisson's basic model, which estimates the probability of a random variable Y taking a y value, so that:
where y takes values 0, 1, 2...for the i individuals, and λ is the parameter to be estimated. If certain exogenous variables are introduced, The model above assumes that the mean and variance of i Y are equal. However, if this assumption is not correct, standard errors are not consistent and tests may be distorted [Cameron and Trivedi (1990) ]. In order to test the null hypothesis of equality between the mean and the variance the test proposed by Cameron and Trivedi (1990) is employed.
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If the null hypothesis is rejected, that is to say, if the dependent variable displays overdispersion, a more flexible distribution of probability is used, such as the negative binomial [Cameron and Trivedi (1986) ]. This distribution is expressed as:
, with α > 0 and k is a constant.
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After this first test, standard count data models are tested against hurdle models for count data based on the specification proposed by Mullahy (1986) in order to check whether consumption complies with a two-part decision-making process. This specification has been employed in several papers to estimate health care demand [e.g. Pohlmeier and Ulrich (1995) , Gerdtham (1997) ]. The contact decision is estimated by a probit, while the amount of medical care received conditional on contact having been made is estimated by using Poisson/negative binomial models truncated at zero, for that part of the sample which shows positive consumption.
In this context, however, the use of hurdle models gives rise to two kinds of problems [Pohlmeier and Ulrich (1995) ]. First of all, if the dependent variable is censored in the truncated model, data corresponding to the first visit 10 The null hypothesis is expressed as H 0 :
, and the alternative hypothesis is that H 1 :
The test for overdispersion is a test of whether 0 = α . If α is not significant, the null hypothesis can be accepted. 11 If k=0, the model above is the negative binomial II [Cameron and Trivedi (1986) ]. This will be the specification used in the paper.
might be due to a previous illness period for which information is not available. This could be true for GP and specialist visits, since the recall period is quite short (the preceding fortnight). Additionally, long periods increase the probability of multiple illness episodes and 'first contacts'. This second problem could affect the estimation of emergency visits. However, as long as the need variables for the different periods (two weeks and the whole year) are included in all the models, the above-mentioned effects will be controlled to some extent. Table 3 reports the final estimations for medical care consumption, used to compute standardized consumption as a proxy of need. The function to be maximised in negative binomial models is not globally concave. Therefore, there is no guarantee of reaching a global optimal. For this reason several vectors of initial values were employed to start the maximum-likelihood procedure. Checks were made for all the models to ensure that estimations reached the same vector of parameters, irrespective of the vector of initial values used.
Main results
a The likelihood ratio test was employed to test the adequacy of the standard negative binomial model against the hurdle model. Given the number of independent variables, the result of 2*(log L standard negative binomial -(log L probit + log L negative binomial truncated)) is distributed as χ 2 (16).
As shown in the table above, hurdle models (consisting of a probit and a negative binomial truncated at zero) are the best option to estimate health care consumption in most cases. Therefore, standardized consumption must be calculated by employing the predictions from the hurdle model. There is, however, one exception. The model used to estimate the visits to a specialist represents a special case, since the dependent variable (NESP) only takes four values (0, 1, 2, 3). For this case, the hypothesis of equidispersion is accepted and a standard Poisson model is used to estimate consumption. Table 4 reports need and expenditure concentration indices and the final HI WV . The final column shows the t statistic, which indicates if inequity is significant or not. The first four rows correspond to partial expenditure. The overall imputed expenditure has been calculated as a weighted sum of partial consumption, where the weights reflect average costs nationwide. (1) (2) t-values for concentration indices are given in parentheses.
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(3) This t-value has been calculated taking into account that C M and C N estimations are not distributed independently. For this reason it considers the serial correlation between the residuals, as proposed by Kakwani et al. (1997) .
The need concentration indices reported in the table above indicates that need is, as expected, heavily concentrated on the worse-off. However, the amount of health care received by these individuals is also relatively high. In fact, the HIwv indices reveal, except for emergency services, the presence of pro-poor inequity, although the t-values show that inequity is not significant.
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The results also suggest that inequity favours the rich in 13 Total costs have been calculated for a two-week period. Therefore, the cost of emergency visits and inpatient days has been multiplied by 1/26. 14 It is important to notice that pro-poor inequity, in this context, means that poor individuals consume more public health care than the rest of the population "with the same level of need". This result does not the distribution of urgent care in a significant way. Finally, the index for the overall imputed expenditure suggests a certain degree of pro-poor inequity. This index mainly reflects the average cost of hospital care, which represents the highest proportion of public health care expenditure.
The results for primary care (where barriers to access are not important) are consistent with those obtained from previous work (see ). However, the results concerning specialist visits are similar to those computed for 1995, but different from those calculated for 1987 and 1993 (for these years a certain degree of pro-rich inequity was detected). Further, the index for inpatient care shows also a different sign from previous results. Therefore, it could be concluded that a change in the distribution of specialised care has been produced during the latest years.
With regard to emergency services, the indices are similar to those obtained for 1987 and 1993. Although not significant pro-poor inequity was detected for 1995, the results of this paper reveal an increase of inequality affecting urgent care in the latest years.
Discussion of results and comparison with other European countries
The analysis performed tries to measure social inequalities in the distribution of public health care. However, it assumes that there are no differences in the quality or cost of health care received depending on patients' socio-economic level, which might be not true. Thus, inequity could be related to the quality of medical care and not to the amount. Further, as long as better health measures are developed and more (and better) information is available, it would be necessary to test the reliability of the results and to extend them over time.
In general terms, the Spanish results are similar to those obtained for other European countries that have applied the same method in the measurement of inequity. Van Doorslaer et al. (2000) present a comparison of horizontal equity in health care utilisation in 10 European countries and the US, which extends previous work. However, the analysis is not restricted to public health care. They also present disaggregated results by imply that inequity in the distribution of "health" favours to the worse-off. In fact, the need concentration indices show that need is heavily concentrated on the poor. different types of care: visits to a GP, visits to a specialist and hospital inpatient days.
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Van Doorslaer et al. find that, in general terms, the distribution of medical care is heavily concentrated on lower-income groups, especially for inpatient and primary care. For specialist visits, however, the consumption is more equally distributed among groups. The evidence for Spain is consistent with these results, as shown in the previous section.
With respect to the use of primary care, the results of this international study indicate that little or no significant inequity is found except in Belgium and Ireland. Van Doorslaer et al. suggest that the propoor inequity in these two countries may be due, among other factors, to the fact that lower-income groups are exempted from co-payments. In Spain, health care is delivered free of charge, except for drugs. However, patients with certain chronic conditions have to pay only 10 per cent of the cost, instead of the standard 40 per cent, and pensioners are exempted from this co-payment. This fact could explain at some extent that, for a given need, lower-income individuals tend to visit the GP more than higherincome individuals.
Regarding visits to the specialist, van Doorslaer et al. find significant pro-rich inequity in four of the six countries where visits to the GP and to the specialist were analysed separately. In particular, inequity appeared as significant in Belgium, Denmark, Finland and Netherlands, and not significant in Ireland and UK. However, the authors do not find an obvious system feature that could be linked to these differences among countries. It is suggested in the paper that 'at any given level of need, higher-income better-educated individuals are more inclined to visit the specialist than lower-income individuals' (p. 578). But it also may be possible that better-educated individuals are more frequently referred to the specialist with GPs acting as gatekeepers. The Spanish results, at least for some years, are consistent with this hypothesis.
Finally, results for inpatient care and for aggregate utilisation in most of European countries, as in the Spanish case, show pro-poor inequity but, except for UK and Belgium, the indices are not significant. The consolidation and improvement of the public health care services in Europe, most evident in the extension of population coverage, is one of the reasons that could be argued to explain these results. Wagstaff, A., van Doorslaer, E., Paci, P., 1991 
